










Introduction 

Rover past: Sojourner, 1 

•pavers present: 2003 Mars 
[oration Rovers 

New 

Rovers 
beyond 


:: 2007 K^^on-and 
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Why is Mars interesting? 

- Most Earth-like planet 

- May once have had/still have Bquld wafer and 
life 

- May hgj&gsjble to colonize r *®* 

NASA’s W^re^ExDloration Si 


"Follow the 

Water is key because almost ev 
Earth, we find life. . — 
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CommumdjBohs time delay 
Narrow communications bandi 
Extreme teinperatures 
Rough, rocky terrain 
No global position! 
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13cm (~5in) wheel 
diameter 

Rocker-bogey chassis 
^oospeed: .6m/min 


-With batteries^fJeak 
available pow^rof 30W 

Normal driving power 
requirement is 10W 

80C85 CPU, at 1001^ 
I76K of PROM affcl 5T6koi 
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Launched on December 4, 1996 ; 

7-month cruise to Mars with, 
correction maneuvers 


• TJinded at 9:57 a.m. PDT on July 4, 

- Bounci§piPeast 15 times up to 12 

• Sojourner driven down theraifnfon sol 2 

s' r . ' " — 

• Primary mission: 8 sols, 

• Total mission: 83 sols' 
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Sojourner traveled 100m around the Jashder 

Pathfinder returned over 16,000 laaSSffeiages and 
550 rover images 

Siojoumer performed 16 chemical analyses of 
ks and soil 
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Pancam 
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Fogy of the landing 


Mini-Thermal 
SpectrometerdAii-TES) 

logical v 
>ft for rocks and > 
s surrounding the rover 

Capable of de tfecting 
silicatesyicaroonates, 
sulfates, phosphates, oxides, 
and hydroxides 
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Rock Abrasion Tool 

love surface dust 
and weathering 

Microscom^sKftager 

APX! 

*Wuer 

r 

rpeetrometer 

- Detenrijne the 
properties of iron 
^ bearing materials 
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• Mast-mounted NavCam - 

• Front and Rear HazCam ,3^ 

• SunCam 

r?>^- vT 

l^Sun sensor used to determine global 
(no ccaipjSEses on Mars!) 

Inertial Measurement Unit 
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"ototypes 


Size: ( 13/7 -Sojourner) 

Instruments 

- Athena packaged- 
analogues 

U sed testing 

andA^^opment at 
fiSoQ* Rocky8), 
es (K9),- • 
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Prototype erf Mars 

rovejf'^^v; _ , 

Lowf^wer electronics 

Subsystems carabe 
powered on/oj 

CPU:.^P»nz 
mohsB^rentium MMX 
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High-resolution 
color cameras 

Near-Infrared 
:ometer 

is 

Raman ' 




Camera HAndlens 
MicroscoPe 
(CHAMP) - 


ft 


X 


AIAA 7/19/01 Dinner Meeting 





^On-board Science U 




f '«*£*< 




^ . l 

Enables the robot to make decisions based 

1 * *. ‘ 

on scientific criteria 
Science understanding modules: 
lock detection 
m 


- Carbonate detector 
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• CRL - Contingenfftover Language 

• CX - Conditional Executive 

• Flexible, condition-based execution \ 

- temporal conditions (absolute, relative) 
^j^^fcsource conditions 

~ - state-based conditions 

- conditioS^^S^y node (high- or low-level) 

Hierarchical structure 

- task: executable action 

- block: sequence of nodes 

- branch: choice point ^ 
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Stereo pipeline uses rover stereo images to 
create terrain models 

rstanding 


• Viz gives scientists a better 
sialscontext and scale 

ss measuring tools and mark< 

.• ValuablelSbl for science plannai^Dsing ' 
simulator,_VirtualRobot 

• Can run command sequijpc&s through the 
simulator to verifyj:oBBZCtness 
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Blind field experiments: 

- Deploy a rover in a Mars an 

- Science team in mission contrdf not told 



site 



ta returned by the rov< 
must characterize the site 

Test and demonstrate ap^pwirjr 
technologies and operatjjlm Scenarios 

Train science tfgwJMB^mbers 
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Mars 2 
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Scorpion 
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Biologically- 
insnftSSl robotics 

i' 

Excellent mobility 
in rocky terrain- 

Small, lj^pweight 

• Com Pbe carried by 
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• Robots will act M aides for humanst^^e^omig 

other planets - 

• Rover roles 
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- Pack 

- Rescuers 
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